Abstract
previous studies, we show that in partially ice-covered regions, gas exchange is lower than 27 expected based on a linear scaling to percent ice cover. where C water is the concentrations of the gas in surface water, p air is the partial pressure of the 39 gas in air, and α is the solubility of the gas in water. The proportionality constant k is called the ) and is sometimes presented as k 660 , a "piston velocity" normalized 41 to a Schmidt number of 660 (the value for CO 2 at 20°C in seawater).
43
Wind speed exerts a dominant role on gas exchange. The relationship between gas transfer 44 velocity and wind speed has been extensively studied using various methods including bomb- Fanning and Torres (1991) described gas exchange as only "slightly less than in ice-free large uncertainty in the extent to which the dramatic decline in summer sea ice cover in the
90
Arctic Ocean will cause an increase in gas exchange rates. In this study we investigate the 91 influence of percent sea ice cover on gas exchange in the Arctic Ocean using a with its eight neighbors for each day, whereas the center pixel was weighted with a factor of 4
118
(1/3 of the mean). Sea ice concentrations in the three weeks preceding sampling were 119 weighted according to 222 Rn-decay following the approach used by Bender et al. (2011) Ocean (Jakobson et al., 2012) . The effect of wind on gas exchange in the weeks prior to Rn decay and removal by air-sea exchange (wt2 in through the pycnocline, the radon release rate (F) can be estimated from P integrated over 294 the mixed layer with depth (h ML ):
In our study with only gradually changing ice cover and without very strong winds, we do not 297 expect rapid changes in radon inventory, supporting the assumption of steady state. Under 298 transient meteorological conditions 222 Rn may change with time, and solving equation (2) for P 299 then requires repeated measurements (Roether and Kromer, 1978) . A change in MLD would 300 also have to be taken into account, but we did not observe a deepening of MLD with 301 progressing season (Fig. 2) . Equating the gas flux in (1) and (3) as ice-covered and that includes meltponds, small leads and thin new ice.
419
In order to assess the effect of percent ice cover on gas transfer, we plotted E T against the (Fig. 14b) .
425
Advection from waters under more complete ice cover, new ice formation, and/or reduced 426 fetch associated with sea ice may contribute to the reduction in apparent gas exchange 427 efficiency. We note that Fig. 14 does not take into account the relative motions of sea ice and 428 surface waters over the weighting period.
429
It is difficult to reconstruct the true % sea ice cover experienced by a given water column over 
441
New sea ice formation occurred from approximately 4 Sept onwards (Fig 6) Ra ratio for all stations with full ice cover with profile of means with 95%
680
CI (n= 10,11,9,11,11,12 for 2,5,10,20,30 , and 50m depth, respectively), and right, 
683
The estimated standard error in activity ratio for the individual data points is 11%. Rn decay and ML flushing (wt2 in Table 2 ). Sta 273 is closest to the 701 ice edge. 
